Serum growth hormone levels measured by radioimmunoassay and radioreceptor assay: a useful diagnostic tool in children with growth disorders?
Serum GH levels were measured by RIA and RRA in 133 subjects (19 healthy controls and 114 patients with various growth disturbances, aged 2.3-24.8 yr). Serum samples obtained from 147 stimulation tests representing a total of 1065 samples were analyzed by both methods, and the results compared. The data are expressed in absolute values and in RRA/RIA ratios. The area under the curve after a stimulation test (area GH) was calculated by planimetry. RIA was performed by the classical double antibody method using a polyclonal anti-serum. For the RRA, human cultured lymphocytes (IM-9 cells) were used, and 125I-labeled human GH was purified by high performance liquid chromatography. The same human GH standard was used in both assay systems. In control subjects a significant (P less than 0.0001) positive correlation was found at all ages between GH levels measured by RIA and RRA (r = 0.69 after insulin and r = 0.77 after glucagon). The RRA/RIA ratio (mean +/- SEM) for the peak GH level was 0.88 +/- 0.05, and the area under the GH curve was 0.85 +/- 0.05. The peak mean RRA/RIA ratios were significantly lower (P less than 0.05 and P = 0.03, respectively). No relationship was found with the absolute value of either peak or area GH. In patients with growth delay and Turner's syndrome, lower GH levels were found than in control subjects in both assay systems. The RRA/RIA ratios were also lower. In the other patients with some growth disorder, normal GH levels and ratios were found. In patients with renal failure, high levels of RIA-GH and RRA-GH were found, with a normal RRA/RIA ratio. In patients with documented pituitary GH deficiency, GH-releasing factor administration resulted in an increase in GH levels that was identical in both assays. The RRA/RIA ratio remained constant throughout the test. No correlation was found between the ratio and the absolute value of either RIA-GH or RRA-GH regardless of the stimulation test used. It is concluded that the presence of an abnormal GH molecule is extremely rare in patients with short stature. Thus, the presence of a bioinactive hormone is not a common cause of growth failure. During provocative testing some changes in the ratio may occur that do not appear after GH-releasing factor, further illustrating the different mechanisms involved in GH secretion.